All chemicals were purchased from commercial suppliers and used without further purification.
Synthesis of Au@TiO 2 -H 2 :
Au@TiO 2 -H 2 catalyst was prepared by mixing 0.3 g of TiO 2 with 1.9 ml HAuCl 4 methanol solution in 30 mL of MeOH, the resulting mixture was stirred at RT for 5 h before centrifugation, the obtained Au 3+ / TiO 2 was dried at 60 ºC then reduced at 200 ºC for 3h under H 2 stream, the resulting sample was marked as Au@TiO 2 -H 2 .
Synthesis of Au@MgO-H 2 :
Au@ MgO-H 2 catalyst was prepared by mixing 0.3 g of MgO with 1.9 ml HAuCl 4 methanol solution in 30 mL of MeOH, the resulting mixture was stirred at RT for 5 h before centrifugation, the obtained Au 3+ / MgO was dried at 60 ºC then reduced at 200 ºC for 3h under H 2 stream, the resulting sample was marked as Au@MgO-H 2 .
N 2 adsorption-desorption measurements:
The specific surface areas of the samples were characterized by N 2 physisorption measurements at 77 K and all samples were outgassed at 150 °C for 3 h under a primary vacuum.
Activity test of catalysts:
The activity test of the CO 2 hydrogenation was performed with a fixedbed flow reactor and analyzed using a gas chromatograph(GC) equipped with hydrogen flame ionization detector (FID). Contents were quantified with external standard method. The operating parameters are as follows: column temperature, 80 ºC; detector temperature, 120 ºC; carrier gas, hydrogen. All the samples were activated with H 2 at 200 ºC for 3 h before catalytic test. 
